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1 

eudomonasfluorescens) NCIUB 11764 5:HS{bl//cJSflc 
[113*^2] K*:^-X • 7JU*U^;-fe>;^ NCI 

MB 11764 *5}i<*{c@5g$n. :</5;^iffrt«:5ta3nr 
ci^i$g![i-r*. m^m ix» 2 {ciai8©j^7>-'< 

-{cteW*V»-K-=&:f-x • 7;l'5|-u-^42>;^ NCIMB 1 20 

1764 ^mmthfcm^t'C--M:u.m>m.mWi^M< 

*r./Wsf->7>-fe>1^-{C^4jK«:^l»tg!Jgm?rfi£ 

m. 

CO 00 1] 

i'>7>^^•^':^-fe>•t^•-. ^■fe>-*/-?:fflt,»Si/7>© 30 
[0 002] 

Oi'7>^b!BJ«i^7>-/5^> (CN-) -^SSfiOS^cS 
•>7>m<!:L-CiiSL/-Cl^2./ciS?>K:, mTiffla^r^f ?t 5 

fiP%. pH S.SfCteti-C ZnCCHjCOO), © 40 

#aTTi6^-rs HCN sm^gffi© pH ^msLvcii 

0 5.5 iJaL/d^fC^S^tCiO HCN 5r»lSI3-&-5C 
iiCjlOBlrMStlS. pH S.O X^^ti> KN H, 1^ 
m^O pH 4 5.0 {CML, 40"C tcMt^SC ttcj; 
•J^Si^riffiOrig^-rS HCN * NaOH tCJ:0}«*-r-E) 
CiKJrOmtefflSnSo pH 2 jyT«cfct,^T^^-r* 
HCN «^£^7><!:f*§ia-Cte<3. Ctx«lii;if4?§?g«: H,P 

a ?:8SJ)nur pn 4 2 tiTi^to. edta ^rssjnur 

»^;ST^CilcJ:i5|fe^-rS HCN NaCH tcjrO 

mmti>ct(ji^'o^imitii>, ±ge©<fc^{corir 50 
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2 

MS$*T./cl*^igig'l3© CN- «, MR f7Va>^ 

S> T. ^feSS^iLT© i-7i-;l/-3->5^;l/-5-b' 
7 y n> i f ;^ (1-7 x -;U-3-j< ^^-iiz-s-f? 7 a >)© 

s^^ii=Sr-3£a©B?«iffl?»*sm*tcai»ni/. «s 

620nniffiat?«3feS?rSlS-r^fc©f*'9, fl^^4>mr 

4-f V i^>*;U'-K>K-f7 /a >;^SJ (l-:7 * 
_y9^;l/_5_t7V/n>© N.i«-i?y 5^il'*;UA7 5 K?g 
mt 4-fUi^>:t/;l/d<>®;tc«S«i©ii^ie5) ?rffll,» 
■CjftS 638mi Wi&rCmtl§.m\%ti>i><OXibi>. 

iSd. fr«ia«©s5»*© pH«r 12 - 13 KSjEu-caijE 

n-itiy^mi^ib^. X CN- «©Jt«^W^i»iS^ 

(3 - ai.Oppm) tCiS pH 9 - 10 T* oT;U 5 (3 
-7 5 i?JUKt K^y K) ^r^Wr-S^ (II) 7> 

5 >a»«:±aige©'>7 > >^wg5»«:g^DD-r s 

m (11) $ffi5lti**i^ (I) iyTly^-itlyVimt 

3g©B$ra (ii^W) ©>[=ffSi©r^K:«ii[«awii£M#*s* 

5C<!:^:^^JfflOT->7>'^:^->©Sft*^f5c^. gf^j»J 

7>'f=l->iS5?14mfi?:Hr>-9--<!;trffl(,»i>:&at>* 
C©mii?:ffll»T->7>«:«^ia-rSfc«)«:tt. WH 

i^LT->7>iii*5r^J/Sf •SCi«:J:0 HCN t^iL. 

:</:^ajs»iiii«sc;jais^bffl* 7 j^K.mi.^xmm)imm 

0. C*a«rg2Si-rSift«:->7>'^:*->igg«:S'J£-rS 

fc©-c*€., 

[0 00 3] 

[|%?S*s«??itJ:^i-r-5iigi7!)SI6?S©aM] ±tB© 

-iisfl«j!&tiE*©i'7>«iiaiEB. msmsMtmimx 

$>^i)i (f7V^D>ffi©«^tHRR» : O.OSppm). j®Jtt^c 
B5Ma*JS3R3n. E(CBg^®*©tJ!£S«tK:«>B$Ra^ 

s^tcgsja*!*-,^. ±SH©i^7>^3j->ji 

O.Olppm), ^^a-7if:^=f--yi>::^it^j^(0'bo:>X$>K>, 
i5t©i5fer^Aitf*)n, Xi^'3Jib1{OTi5jfiE-r$>.5*J, 9o 

« m^xmmf^mm is ^-c*!) . iito-cssw^cst 
yf->kmmt italic. mibxm^fs\vm^=e:^7 b 
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[0004] 

— >fiE The National Collection of Industrial and M 
arineBacteria Limited (NCIMB) dcm^'^SiitlXi.^i 
i^a- K-t:^;^ • 7Jl'jJ-U7-fe>;^ ( Pseudononas fluo 10 
rescens ) NQMB 01764 *S5fMtt^ffTrvT>?:!g{b 

mimnii^if. mirmibitim. c<omm\t.iy7 

<fc'&iS'^n«Sm«l«*©S'T >TSS©aiM*JnJfi6i )S 20 

[000 5) i«*if?§?8£«©^S!^^©^{k«iSi^@ 
?rfflt»^.Ci{Cj:f3l^m-r^Ci*sr^.5©f. COi^ 

>©4^J»{cS-:5*K!^@^Sgn.5m»©j)fei>^^bl£; 

^\s.mmm< m^misx& o fi-^ffiffi©i«ii>^{bffltt 

K*4?8«4>©'>T>ifiS<tat3fiIg!fl«)M^«:W1-SC i 

^ tti t r 3f:feHj ^jS-r -2. K: S /c. 
[0 00 6]S£-p-C, *:|%B^CCJ:Si^7>''W:t42>t^ 
-WJ/jL - K*:^X • ^Jb:*- U 7 -fe^X NCIMB 11764 30 

[0007] ^<&i<om%i<c\tm. mut~ h o-fe^uo 
mthot^Mm-ch 0 > c ©Js^(c«ss[^wf$yjb?: 
[000 8] *^D;iw:j:^->T>i'iS!->;^f-A«, ±ie 

©->7>-'^•-^3f-fe i?[i'T>''<-f 3l-H2>1*--* 40 

[0009] Etc, ±ge©»iS'>;^7"A=&ffii,»s*jsw 

!«ii>©K^*>6g«|s4«f©i^7>?SS?:aiJS-riCi?r 50 
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[0 0 10] *lfeggcc,i;.Si^7>»JSi^X7'A«:tel,i 

•a pH« 8-c*<3, y;Kcas3ii-fc';7 5'^s©ii 

^{CW*^ 25*C. pH fS) 9 -C*-5-C. KCN ^g[-C*tC 0. 

1 - i.oppm ^iy7ymS.t^<0W^t<JMiiCWM 

[0 0 11] 

m 1 {c«*i%?g«:J:Si/7>tJSi/;^f-A lo ©8IS 

i, |g'>7>-fe>-9--^-S©mK:ffi-:)tIfi1f 14 R 
!>*Xdf-^ 16i. mEmSSif 18 i. m&©^<b?:lH 
ffi1--5«e6«:mfcUn-i^ 20 i*AffiL-Cl»S. ± 

fe©i^7>-b>-t^- 12 ©s^^j&tts 2 tcin^nr 

l^SiiO-C**). MJgmS 121 i. i^*-K*:^X- 
7;l':i-U2»Hr>;^ nqmb ii764 ©@5t^b3*ifc- hn 
■fe;i'0-;5^^ 123 i?rft<ii/ri»&. K^ms 121 tt 

i^^^©7Jl'5-':'AS{pgfiB 321b i. gilffi©tp«K: 
ffia3*i/cett©y7 5^:>-|!lHie mc <t*<i^-Cte 

o. t©^ffii±ia©#)is«->';>d'<tmmfi<ju:Si^i/ 

ri>S. i2i©jgS8«:B*';^giitt«:WLM 

r>wm<07-vu'^m 125 *sEg3nr*j»5. x^nsii 

y > 121a onUtiy 'J > i!'t^©7^l/ 5 
S 121b <!:©rtS|J«i§5^fci ©fiSPiCtet^rafflL/ 

■cteo. (te^b^y-i^A^g^) i2idt?«/csn 
rt>4, wmm%im 123 »2«Tlgl 127 (crj^BSS 

nfcS*rtK$Kg$n-ci»s. i^s. ±fa©f-7a>M 1 

25 'St.Umxm 127 B:JA^ 0 y^J' 129. 129 tCj: 

o^y^i'i ->7>H2>ij-- 12 o^mi^'ji^if m 

1 tcBgjn) ©i^ai©raK:@Si3g§*aTi^-S„ 

[0012] '-XK.. m 1 RO' 2 (C^n§nTl».Si^7> 

S'JSi/;^f-A©fiSf'pK:ot,^-cSiwr.S, ^tf. JSS^^?: 
-hoH2jua-;?;|gKHS-rsi*ec. Kfg^S 121 
(CSM® i2id ^MKL, S^$tiri,iSJ:5«:->7> 
•lr>1f- 12 ^TilAt-CTtiaftM rt(CS®b (C©ti 

@ 1 tcn^$tirc»SJ:5«:. '>7>-fe>-t>-- 12 
©Ji-jiii^';>a'*sti?a^f 14 ©jsgisgifi-Jii^jc^tc 

h\wm 14 {cigH»?K (Hij^tir) =&iSA-r*, mm 
■B-T) ?:±a©igai«ii5)»«:fis« 14 onmtmvi 

c©JS^w:. »A3n/clSf4^i$B->7>42>-9- 

- 12 <om\iy')y¥tmm 14 ©;gsi©ra©w 
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Rummm -nT^mr^^mMim 123 tmmt^ 

MiMS (jg^TM 127 *siEg3*art,»S<D«. 

bxm^'^m^im 123 ©i4fiiASffiTT.s©?:p;5±-r 
mm 123 {c««>-rsi> s»a=«jwt^T>=&4^«? 

«.m'pifi±c. ^<om^mti':3-if 20 ccfeis3 
n. x?+-nci«)iaiH3ns. mi)K©siii^{bfitt 10 

»]©^?g}K«©->7 >i8ffi*9l5t-r S C <t -5. 
COO 1 3] KIMJ 

El 1 sc;^ 2 tc^§n-cii.s->7>tM->x7-A^<^ffl 

l/S-3^iETgaCDt/7>{b*'J':;A (KCN) ?gjS?:ij«4 
jj-U v-b^^; NCIMB 11764 40inq hD-feJUO-;j;M 

wmm (pH 8) ?:3o'c {cjffiatTti?a«(^tc^Ab 20 

/c. m-Kir^hm 1 ^?^tct8SEfii*s$^L/c©-C. kcn 
(0.1. 0.3. 0.5, 0.7 X« i.oppm) *tlrawrt«: 

mx bxfsmntmm u /c u a - ^rfits 1 

OKQ. «E ±iai*/. 5=-i'- h;3^tf- KieOmn/hr fC^S 

7 >ffiS*iiS < Aj: ^ i tSsiJ ©j)S^^S^*5:^ < aj: ^ C t 

3*«*1JS, Kt4^«*© KCN 2/IS*SStiS<->1.0ppm ©it 30 

^{cfc. St^«i*ii/7>Sr^)BbTPf®rStt©|S]±«:<J: 

'5K?4?§>8(*©if»S!Jg;!)iriiK$*a, ■e©*SmiOTm 

tJSft«rS^jfi-rsig^©9fSB#iffl{imj5S;ffl$«{tJg©iii^ 
iyhctifimmuc. 1^. KCNrsa (ppn) imiia©^ 

il>ffi (MA) i©M^?r7'a-^ hb/cieS«S4 tC^S 

ffl«<!:LTfiiffl-r^.Ci*5-C#5, 40 
C 0 0 1 4 ] ^ 2 HM^ 

S 1 SC'^ 2 {e:?7^3tirii&->7>aiJSi^;^7-A?ri£ffl 

C-C, EK:tS^gt©tS*> 'j7^i'§2<!:-r.SCi?:i?lS 
5 K^j^$tiS->7>$iJ^->XfA?rt}J|gb;rc. H 

5 ©'>7>iSiJ3£'>;^f-A 30«:*jt,»-c. 32 it^ms. so 
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321 >fei|Xg-r.2.®mSC>^^?-7ff^#>JU-C*f), 34 

ttsKh^u 32 ii5i«©. iRi^mmm 34iiimtz>^^ 
h JUT* 0 . 36 it^nmrnikifimmmomm^^iy-:^ 

•C$>0, 38 »-tJ--*;^:J? h 381 ^«AfctiS«-C* 

•5. 40 ttiasfe!^HS<t'J7i'fr*0, 42«7n-H2 

fcva-'irvsy*}, 46it^'S48(D»mi}^mmti>m 

0 {tmy^mm 401 ^@rtcciR?g3tis.oi/ 

a— K*:^;?^ • ^Jl/jJ-u-^-bV;^ Ma BM 11764 ^7Jl' 
+*>g!*;Ui^':7AyjU«:ffll$3ti-/c@^{tS[^!gj 403 
i. H7n3nr«C>!&(,»*ssm^« 32iRilfiS«« 34 

^"tcfloiS^Jigjg 321 ■^3K:ii^ccj;»9i?SE-r2.??jSia 
AsStSfei8}HS{ta(*«:^L^j:(,»J:^{cfflS 40i ©S« 
K:Eg3*a/ca*i4^Js{>«j4<B^-Cte9, ±iB©tt@ 4 

01 {*=fA^ 405, 406 {CjcOiet 48 igi^StlTO 

•5. j^a. c©i'7>i!iSi':^7-A 30 ©asm*, ms.^- 

36 ©l^»K:j:Osm?§?B! 32i -BLUimW. 34i 4 
3*^W^l-tt. 0 ISO' 2 MiTnsn-ct,^^® iHife^ 

©ti^<!:»*WK:«|5)--C**©t?. SJBji^&DSI-S. 

(00 1 5 ] -^ms^ 2 

@ 5 «:^3tiSfflO©e^7>SJSi^X7-Ai&ffli»TJi. 

mWi (fi.O^mWJSMWi, pH9.0) i&4.5inVnrin ©SEjI 
-c^iiu. 25°c {cff:^cti/ctISfflrtK:i2S3tii''cJSJ* 

«5@S{t';7:J7i? caii^^ 40inq + 7 )l^ymtl A^l/'O 

btt\i.viumTi^mviiti^7iy^iij')'^i.mw. (0.1. 

0.3. 0.5. 0.7 X« l.Oppcn) ^rj^jSOtmiiSgKtiSiJ 
SLfc. KCN tegtmSIS©!lSll>Si©M^?:7"D 

tt?r^L/, SEor*i/;^f-Afc KCN ^gL-c 0.1 - i.Op 
pm jg©->7>*^WK:fflt,>'(i-S.C<i:*iflBJU/c, j^S. C 

©i/;^f-A©ii^fc. iijSBifSWttil«) 3 ^rar* 
[00 16] 

[^^©JSim] *»IS{cj:S->7>a'J5S'>.:^f'A«i/7 
>*«{t. IP%J>7>?rSt^(l?Lri^lR?Stt*5i|$^e«JM: 
[oliTSt'a- F*:^;^ • 7;l':tb':'-fe>X NCIMB 117 
64 ^S:$:fi«j42>1f- • xuy> hiL. Ctli^^S 
Si^M^'li-. J^7>©4»»K:#5^^{b*^e>i^7 
>agS?:j!iJS-rSo -e-©fSm. KCN ^gtr 0.1 - ippm 
©i'7>?:iiiSoJfier*0. S'JSB'rSB^p^aititj 3^PdJ 

■c*s. se-^r. MJi|*^?:Kl4^<!:L/r. say 7 
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[02] S^7>-'W:tH2>lf-©®^4:7n-r«WrffiSt? [^#©SiM3 

*^>. 10, 30 : i^7>iSdS->:^f-A, 

[03] Sffl}fiS©i^7>{b:<7'>l'i'A?rSi;i4^?Si(yT 12 : iy7l^->^>( t-k^y--- C>7>-b>1>-- ). 
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(57) Abstract: 




^ I I PURPOSE: To obtain a simple cyan 

biosensor adaptable even when 
pHf-i measuring concn. is low by 

f tTp ^ ] combining a carrier on which 

"""V.^ Pseudomonas fluorescence NCIMB 
^BiHHHHP ' 11764 is immobilized with an 

oxygen electrode. 
CONSTITUTION: Bacteria is 
iiranobilized on a nitrocellulose 
membrane 123 having Pseudomonas 
fluorescence NCIMB 11764 
immobilized thereon. At the same 
time, an electrolyte 121d is 
introduced into an oxygen 
electrode 121 to assemble a cyan biosensor 12 which is, in turn, 
arranged in a thermostatic tank 14 and the electrode 121 is 
connected to a power supply and a buffer soln. is introduced 
into a tank 14 from an introducing port. A voltage ammeter 18 
is monitored and, after a current value is stabilized, a 
cyan-containing sample soln. is guided into the tank 14 in the 
same way. The sample soln. passes through the gap between the 
sensor 12 and the bottom wall of an outside cylinder tank 16 
and a dialytic membrane 12 7 to come into contact with the 
membrane 123 having bacteria immobilized thereon. Cyan is 
biologically decomposed by bacteria and the dissolved oxygen 
in the sample soln. lowers and the current value of the ammeter 
18 is reduced. Since this current change quantity relies on the 



/ » 



concn. of cyan, the concn. of cyan can be measured from a already 
formed calibration curve. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] Pseudomonas fluorescens (Pseudomonasf luorescens) 
NCIMB 117 64 Cyanogen biosensor characterized by combining the 
fixed support with the oxygen electrode. 

[Claim 2] Pseudomonas fluorescens NCIMB 11764 Claim which is 



fixed to support and characterized by filling up in a glass tube 
1 Cyanogen biosensor of a publication. 

[Claim 3] claim characterized by support being 
calcium-alginate gel 1 or — 2 Cyanogen biosensor of a 
publication. 

[Claim 4] Claim 1 Cyanogen gaging system characterized by 
having the thermostat which maintains the cyanogen biosensor 
and this cyanogen biosensor of a publication at fixed 
^ temperature, the voltameter which measures the current of the 
oxygen electrode in a cyanogen biosensor, and the recorder 
which records measured current change. 

[Claim 5] Claim 1 Pseudomonas fluorescens in the cyanogen 
biosensor of a publication NCIMB 11764 Measuring method of 
cyanogen characterized by measuring the current which leads a 
sample solution to a biotechnology cyanogen sensor, and flows 
an oxygen electrode when the current which flows an oxygen 
electrode is measured and a current value is stabilized, while 
leading the buffer solution of constant temperature to the 
fixed support, and measuring the cyanogen concentration in a 
sample solution from the degree of reduction in a current. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used in order to 
measure the cyanogen concentration dissolved in this sample 
solution for the sample solution which started the measuring 
method and gaging system of cyanogen using the cyanogen 
biosensor and this sensor which use a cyanogen decomposition 
microorganism, for example, was extracted from the river etc. 
by potassium-cyanide concentration conversion. 

[0002] 

[Description of the Prior Art] Since cyanogen is a deadly poison, 
various approaches are proposed as the detecting method. 



Generally the cyanide in the sample solution is cyanide ion. 
(CN-) Since it is intermingled as a cyanogen complex with which 
stability differs, there is the need of pretreating. That is, 
it sets to pH 5.5. Zn2 {CH3C00) It generates under existence. 
HCN Sample solution pH Acetic acid 5.5 It is distillation after 
making. HCN It pretreats by making it dissociate. pH 5.0 It 
generates. HCN Sample water pH 5.0 It adjusts and is 40 degrees 
C. It generates through air by warming. HCN NaOH It pretreats 
by carrying out uptake. pH 2 It generates below. HCN It is called 
the total cyanide and this is the sample solution. H3P04 It adds. 
pH 2 The following, nothing, and EDTA It generates by adding 
and carrying out heating distillation. HCN NaOH It pretreats 
by carrying out uptake, inside of the sample solution 
pretreated as mentioned above CN- the usually and pyrazolone 
method — moreover — A quantum is carried out by the quick 
pyrazolone method. Setting to such assays, the former is 
Na2HP04-KH2P04. Buffer solution, Chloramine As T and a color 
reagent The mixed solution of l-phenyl-3-methyl-5-pyrazolone 
and a screw (l-phenyl-3-methyl-5-pyrazolone) etc. is added in 
the pretreated sample water of a constant rate. Wavelength 
620nm It is that to which an absorbance is measured near and 
the latter also performs the same actuation as the former. 
However, it is a color reagent. 4-pyridinecarboxylic 
acid-pyrazolone solution (mixture of N.N-dimethylformamide 
solution of l-phenyl-3-methyl-5-pyrazolone, and a 
4-pyridinecarboxylic acid water solution) It uses and is 
wavelength. 638nm It is what measures an absorbance near. It 
is. In addition, sample water after pretreatment pH 12-13 There 
is also an ion electrode method adjusted and measured, moreover 
— CN- Case [ many / comparatively ] of an amount (three to 11.0 
ppm) **** ~ pH 9-10 it is ~ luminol (3-amino phthalic-acid 
hydrazide) Copper to contain (II) If the cyanide ion content 
sample of the above-mentioned concentration is added into an 
ammine reagent Copper (II) A good sleep complex is copper. (I) 
It changes to cyanogen complex ion and a solution changes with 
these from a blue color to colorlessness . Within a thermostat 



If it adds and passes through hydrogen-peroxide liquid in the 
above-mentioned solution and the time is started t A solution 
changes to a blue color again in a second. In this case Cyanide 
ion concentration, Time amount until it becomes a blue color 
again (induction period) The so-called chronometric analysis 
method for performing the quantiam of cyanide ion using there 
being linear relation is also between logarithms. In addition/ 
in order to raise detection sensitivity, there is also a method 
of using a cyanide ion selectivity electrode as a sensor. In 
order to detect cyanogen using this electrode Since the cyanide 
which flowed into the river is generally making the gestalt of 
a cyanogen complex in many cases Ultraviolet rays are 
irradiated and a cyanogen complex is disassembled into the 
extracted sample solution. HCN Nothing, It leads to the 
above-mentioned cyanide ion selectivity electrode with the 
gestalt of the gas which removed the sulfide ion which leads 
to a gas transparency column and a lead peroxide column, and 
serves as the measurement interfering substance, and changes 
into a current and a voltage signal, and while recording this, 
cyanide ion concentration is measured. 
[0003] 

[Object of the Invention thru/or the purpose of invention] 
Although the above-mentioned general conventional cyanogen 
detecting method is detection sensitivity comparison-fitness 
(limit of detection of the pyrazolone method :0.03ppm) 
Complicated pretreatment was required and the technical 
problem was in the point that the measurement after 
pretreatment itself takes time amount further, the approach 
using the above-mentioned cyanide ion selectivity electrode on 
the other hand — detection sensitivity — high — (limit of 
detection :0.01ppm) Although it is the thing of a magnetic 
stirrer form, and a self-soaping-machine style is prepared, and 
washing of piping is performed with the time interval 
beforehand set up by the timer and the electrode is repeatedly 
usable in order to always maintain an electrode layer in the 
best condition 90% The measuring time in a response is 



abbreviation. 15 It is a part, therefore the technical problem 
was in the point it becomes behind suitable corresponding . 
Therefore, the purpose of this invention is to offer the gaging 
system and measuring method of practical cyanogen which can 
complete measurement extremely in a short time while offering 
a simple cyanogen sensor as sensitometry is comparatively low. 
[0004] 

[The means and operation] which solve a technical problem and 
attain the purpose The place which investigated the 
microorganism which this invention person etc. puts in bearing 
in mind development of the cyanogen sensor which used the 
microorganism, and is suitable for this. He is the 
international depositary authority based on the Buta Best 
treaty. The British country and ABADIN ** The National 
Collection of Industrial and MarineBacteria Limited (NCIMB) 
Pseudomonas fluorescens by which international deposition is 
carried out (Pseudomonas fluorescens) NCIMB 11764 Under 
aerobic conditions, cyanogen It became clear that it had the 
function which carries out utilization. Then, sale in lots of 
the microorganism concerned were received, the place which 
advanced examination, and this microorganism biodegraded 
cyanogen, it was checked that respiratory activity goes up 
specifically in this case, i.e., consumption of oxygen 
increases remarkably, and it became clear that it was a 
microorganism suitable for the purpose of this invention. That 
is, since the respiratory activity of the microorganism 
concerned went up and the dissolved oxygen in the sample 
solution decreased when the above-mentioned microorganism was 
fixed and the potassium-cyanide content sample solution was 
sent, it is because measurement of the cyanogen concentration 
in the sample solution will be attained if change of this amount 
of dissolved oxygen is investigated, and this acquired the 
start of invention. 

[0005] Since change of the amount of dissolved oxygen in the 
sample solution was detectable by using an oxygen electrode, 
the reduction change response of the place which advanced 



examination further along with this line, and the current which 
flows an oxygen electrode based on the biodegradation of the 
cyanogen by the above-mentioned microorganism was about 
several minutes early comparatively, and the reduction 
variation of a current finds out having linear relation mostly 
with the cyanogen concentration in the sample solution, and 
came to complete this invention. 

[0006] Therefore, the cyanogen biosensor by this invention is 
Pseudomonas fluorescens. NCIMB 11764 It is characterized by 
combining the fixed support with the oxygen electrode - 

[0007] Although it is also possible to use the film, for example, 
a nitrocellulose membrane, for immobilization of a 
microorganism, it is advantageous for some technical problem 
to be in endurance and to use gel, for example, calcium-alginate 
gel, and unitization can be carried out by being filled up with 
microorganism support gel in a glass tube in this case. 

[0008] The cyanogen gaging system by this invention is 
characterized by having the thermostat which maintains an 
above-mentioned cyanogen biosensor and this above-mentioned 
cyanogen biosensor at fixed temperature, the voltameter which 
measures the current of the oxygen electrode in a cyanogen 
biosensor, and the recorder which records measured current 
change . 

[0009] Furthermore, the cyanogen measuring method of this 
invention using the above-mentioned gaging system is 
characterized by leading a sample solution to a cyanogen 
biosensor, measuring a current, when the current which flows 
an oxygen electrode is measured and a current value is 
stabilized, while leading the buffer solution of constant 
temperature to the microorganism immobilization support in a 
cyanogen biosensor, and measuring the cyanogen concentration 
in a sample solution from the degree of reduction in a current. 
[0010] in the cyanogen gaging system by this invention, when 
a microorganism was made to fix to the film, as for optimal 
conditions, linearity was acquired between cyanogen 
concentration and the decrement of a current to abbreviation . 



30 degrees C and pH Abbreviation 8 it is — the case of the 
reactor mold made to fix to gel — abbreviation 25 degrees C 
and pH Abbreviation 9 it is — KCN conversion — both — 0,1 
to 1.0 ppm 
[0011] 

[Example] Next, this invention is explained still in detail and 
concretely, referring to an accompanying drawing. 
** [ ] — cyanogen biosensor [ ] — 12 (a "cyanogen sensor" is 
only called hereafter) , thermostat 14 which maintains this 
cyanogen sensor at fixed temperature and stirrer 16, voltameter 
18, and recorder 20 [ equipped with the function which carries 
out the registration of the change of a current ] are provided. 
1 Operation form Fig. 1 **** — cyanogen gaging system by this 
invention 10 an outline shows — having — — this system 

10 Above-mentioned cyanogen sensor 12 Basic structure is 
drawing. 2 It is as being shown and is an oxygen electrode. 121 
Pseudomonas fluorescens NCIMB 11764 Fixed nitrocellulose 
membrane 123 It provides. Oxygen electrode 121 Metal cylinder 
121a Anode plate made from aliominum of the shape of a cylinder 
arranged to that interior 121b Linear cathode made from 
platinum arranged in the core of this anode plate 121c It has 
and this cathode is electrically connected with the 
above-mentioned metal cylinder, oxygen electrode 121 a pars 
basilaris ossis occipitalis — gas permeability — having — 
and liquid — dense Teflon membrane 125 it arranges — having 

— — moreover, metal cylinder 121a The interior, and 
cylinder-like anode plate made from aluminum 121b the interior 

— oxygen. electrode 121 a pars basilaris ossis occipitalis — 
setting — open for free passage — **** — the electrolytic 
solution (potassium chloride solution) 121 d It is filled. 
Microorganism fixed film 123 Permeable membrane 127 It is laid 
in the formed hollow. In addition, above-mentioned Teflon 
membrane 125 And permeable membrane 127 Product made of rubber 
O Ring 129 129 This ring Cyanogen sensor 12 Outside cylinder 
(drawing 1 sketch) It is placed in a fixed position between 
walls . 



[0012] Next, drawing 1 It reaches. 2 Actuation of the cyanogen 
gaging system shown is explained. First, it is an oxygen 
electrode while fixing a microorganism to a nitrocellulose 
membrane. 121 Electrolytic solution 121d It introduces, it is 
illustrated — as — cyanogen sensor (in this case, drawing — 
as shown in 1) 12 assembling — thermostat 14 inside — 
installing — Cyanogen sensor The outside cylinder of 12 is a 
thermostat. 14 Oxygen electrode 121 set so that it may not stick 
with a bottom wall Power source (not shown) It connects. 
Subsequently, drawing 1 From the inlet shown by the arrow head 
to a thermostat 14 Buffer solution (not shown) It introduces. 
Voltameter 18 It waits to stabilize a current value, acting as 
a monitor. After a current value is stabilized, it is the 
cyanogen content sample solution. (not shown) It is a 
thermostat as well as the above-mentioned buffer solution. 14 
It leads to a building envelope. In this case, the introduced 
sample solution is a cyanogen sensor, (permeable membrane that 
127 is arranged) 12 Outside cylinder and thermostat 14 The 
clearance and permeable membrane between bottom walls It passes 
through 127 and is the microorganism fixed film. 123 It comes 
to contact- River water is actually assumed as the sample 
solution, suspended matter adheres, and it is the microorganism 
fixed film. 123 It is for preventing that the engine performance 
falls. The cyanide ion content sample solution is the 
microorganism fixed film. 123 When it contacts, cyanogen is 
biodegraded, since the respiratory activity increases 
specifically, the dissolved oxygen in the sample solution falls, 
and a microorganism is a voltameter by this. 18 Reduction arises 
in a current value and the current change is a recorder. 20 It 
is recorded and the automatic registration is carried out to 
a chart. Since the reduction variation of a current is dependent 
on the cyanogen concentration in the sample solution, the 
cyanogen concentration in the sample solution with strange 
concentration can be measured by creating the calibration curve 
using the standard sample solution. 

[0013] Example of a trial 1 Fig. 1 It reaches. 2 The cyanogen 



gaging system shown is used and it is the potassium cyanide of 
various concentration. (KCN) Current change was measured by 
making a solution into the sample solution. Pseudomonas 
fluorescens NCIMB 11764 40mg It considered as the microorganism 
fixed film by fixing to a nitrocellulose membrane. 0.05M 
Phosphate buffer (pH 8) 30 degrees C It warmed and introduced 
in the thermostat- From installation to abbreviation 1 Since 
the current value was stabilized after the part, it is KCN. 
Solution (0. 1, 0.3, 0. 5, 0.7, or 1 . 0 ppm) It introduced in 
the thermostat and current change was measured. The conditions 
of a recorder are resisted. lOKohm, electrical potential 
difference **10mV and chart speed 160 mm/hr It was set up. the 
wave which shows reduction of a current by which the 
registration was carried out to the chart of a recorder — 
drawing 3 It was as being shown, (however, drawing — although 
the wave shown in 3 copies that by which the registration was 
carried out to the chart, it is expanded) . this drawing 3 from 
— when cyanogen concentration becomes high, it turns out that 
the reduction degree of a current becomes large. Inside of the 
sample solution KCN 1 . 0 ppm with the highest concentration Also 
to a case A microorganism decomposes cyanogen and the dissolved 
oxygen in the sample solution is consumed by improvement in 
respiratory activity. Time amount to which the current was 
decreasing as the result 2 The duration in the case of being 
between parts and enforcing the measuring method by this 
invention is the abbreviation to current value stabilization. 
For 1 minute is included and it is abbreviation. 3 Since it is 
between parts and pretreatment of the sample solution is not 
needed, either It became clear that the measuring method by this 
invention is very advantageous . In addition, KCN Concentration 
(ppm) Decrement of a current (muA) The result of having plotted 
relation is drawing 4. It is shown, and has good linearity, 
therefore is drawing. 4 It can be used as a standard calibration 
curve . 

[0014] ** 2 Operation form Fig. 1 It reaches. 2 As a result of 
accepting some places which repeated the measurement trial 



using the cyanogen gaging system shown, and examples which have 
the variation in some in measured value and examining this, it 
became clear that it originated in the endurance of the 
microorganism fixed film. Then, further, as a result of 
examination, in the place and the present condition of having 
determined considering as a reactor mold and having 
investigated it about various support, it becomes clear that 
calcium-alginate gel is good, and it follows on this, and is 
drawing. 5 The cyanogen gaging system shown was built. Drawing 
5 Cyanogen gaging system 30 It sets and is 32. Sample solution 
321 It . is the bottle with a magnetic type stirrer to hold. 34 
Bottle 32 It is the same, however the buffer solution. 341 It 
is the bottle to hold. 36 It is a liquid-sending pump for the 
sample solution and the buffer solutions, and is 38. Thermostat 
381 It is the thermostat which it had. 40 It is a microorganism 
fixed reactor and is 42. It is a flow cell type oxygen electrode, 
and is 44. A voltameter and oxygen electrode 42 It is the 
recorder equipped with the device which records continuously 
the current which can be set, and is 46. Piping 48 It is the 
bottle for waste fluid which receives the liquid discharged 
from a free end. microorganism fixed reactor 40 Glass capillary 
401 it holds in this capillary — having — and Pseudomonas 
fluorescens NCIBM 11764 Immobilized microorganism which 
calcium-alginate gel was made to support 403 It is the sample 
solution although not illustrated. 321 And the buffer solution 
341 So that microorganism immobilization support may not flow 
out on the occasion of the intracisternal solution of liquid 
sending And the sample solution 321 It is a capillary so that 
the suspended matter which exists by the case in inside may not 
reach microorganism immobilization support. 401 It has 
permeable padding arranged to both ends, and is the 
above-mentioned capillary. 401 Rubber tube 405 406 Piping 48 
It connects. In addition, this cyanogen gaging system 30 
Actuation is a liquid-sending pump. 36 It is the sample solution 
by drive. 321 And the buffer solution 341 Except sending, it 
is drawing. 1 It reaches. 2 ** shown 1 Since it is fundamentally 



[ as the case of an operation form ] the same, explanation is 
omitted. 

[0015] Example of a trial 2 Figs. 5 Current change was measured 
by making the potassium-cyanide solution of various 
concentration into the sample solution, using a cyanogen gaging 
system as shown, namely, — first — a liquid-sending pump — 
driving — the buffer solution (0.05M phosphate buffer — ) pH 
9.0 (microorganism [ ] — 40mg+ calcium-alginate gel — ) 4.5 
ml/min the rate of flow — transporting — 25 degrees C 
Microorganism fixed reactor arranged in the maintained 
thermostat The total capacity : 30ml Potassium-cyanide 
solution which is the sample solution after making a list pass 
an oxygen electrode, measuring a current value with a 
voltameter and a current value's reaching a steady state (0. 
1, 0.3, 0. 5, 0.7, or 1.0 ppm) The liquid was sent and current 
change was measured. KCN the result of having plotted the 
relation between concentration and the decrement of a current 
— drawing 6 as being shown — it is — good lineaxity — being 
shown — therefore, this system KCN Conversion 0.1 to 1.0 ppm 
up to — it became clear that it could use for cyanogen detection. 
In addition, also for the case of this system, a measurement 
duration is abbreviation. 3 It is between parts. 
[0016] 

[Effect of the Invention] The cyanogen gaging system by this 
invention is Pseudomonas fluorescens whose respiratory 
activity biodegrades utilization, i.e., cyanogen, and improves 
cyanogen specifically. NCIMB 11764 It considers as a 
fundamental sensor element and cyanogen concentration is 
measured from the current change accompanying the 
biodegradation of combination and cyanogen for this and an 
oxygen electrode. Consequently, KCN By conversion 0.1 to 1 ppm 
It is measurable in cyanogen and a measurement duration is 
abbreviation. 3 It is between parts. Therefore, cyanogen 
measurement of real time is almost attained by making river 
water etc. into the sample solution. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] ** of the cyanogen gaging system by this invention 

1 It is the drawing in which the outline of an operation form 
is shown. 

[Drawing 2] It is drawing of longitudinal section showing the 
important section of a cyanogen biosensor. 

[Drawing 3] It is drawing when the potassium cyanide of various 
concentration is used as the sample solution. 1 It is the 
drawing in which the wave which shows reduction of a current 
value by which the automatic registration was carried out to 
the chart of the recorder in a cyanogen gaging system was 
expanded and shown. 

[Drawing 4] Drawing 1 It is the graph which shows the relation 
between the decrement of the current measured using the system 
shown, and the potassium-cyanide concentration in the sample 
solution. 

[Drawing 5] ** of the cyanogen gaging system by this invention 

2 It is the schematic drawing showing an operation form. 
[Drawing 6] Drawing 5 It is the graph which shows the relation 
between the decrement of the current measured using the shown 
system, and the potassium-cyanide concentration in the sample 
solution. 

[Description of Notations] 

10 30 : Cyanogen gaging system, 

12 : Cyanogen Biosensor (Cyanogen Sensor) ** 

123 : Microorganism Fixed Film, 

121 42 : Oxygen electrode 

14 38 : Thermostat, 

16 : Stirrer, 

18 : Voltameter, 

20 44 : Recorder, 

32 : Sample-Solution Hold Bottle, 
34 : Buffer-Solution Hold Bottle, 




Drawing 3 
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